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Newcastle, influenza, and mumps possess an outer membrane of
lipoprotein with helical strands of ribonucleoprotein coiled inside.
Some of the viruses which give a generally spherical appearance
are actually icosahedral in shape. They are made up of many small
columnar subunits arranged in radial fashion from a central core.
Each columnar unit has been called a capsomere. These capso-
meres collectively form the shell or membrane which covers the
nucleic acid core and has been described as a capsid.
The elementary bodies of certain viruses may be arranged in
the form of crystals. These have been noted in purified prepara-
tions as well as in ultra-thin sections of infected cells.
Virus Multiplication. The mechanisms of viral synthesis are
only partially known. A great deal of our knowledge of this process
has been based on experiments which have used the bacterial
viruses as models. The first phase is adsorption and penetration of
the susceptible cell. The virus is first attracted to receptors on the
surface of the cell. In the case of the bacteriophages the receptor
sites are very specific. The phage is adsorbed tail first to the sur-
face of the bacterial cell, and the nucleic acid is transferred through
the tail into the cytoplasm. The protein covering of the phage
does not enter the cell. Animal viruses are absorbed to the sur-
face of cells and the intact elementary body passes into the cyto-
plasm. The mechanism of penetration is not known, though enzyme
activity may be involved.
The second phase of viral synthesis is the latent or eclipse
phase. During this period nearly all of the virus material loses
its identity within the cell and its ability to infect other cells if it
is removed at this stage. The eclipse phase may extend over a
period of a few minutes, in the case of bacteriophages, to several
hours for the animal viruses. It is during this phase that the nucleic
acid of the virus mobilizes and subverts the normal cell processes
for its own use.
A third phase, that of synthesis of new virus, begins with the
replication of the nucleic acid portion of the virus. The viral nu-
cleic acid carries the genetic information not only for the syn-
thesis of nucleic acid identical to itself but also for the synthesis
of the protein coat and other components such as the hemag-
glutinin. The protein coat is added as the final step in the pro-
duction of mature virus. If the process of synthesis is interrupted
before it is complete, it is possible to obtain incomplete forms
which are noninfectious. Incomplete forms of Newcastle or influ-
enza viruses which produce hemagglutination but do not infect
have been obtained.
Animal viruses are produced and released over a period of
time, while the bacterial viruses build up to a characteristic num-
ber, followed by a sudden burst or lysis of the infected cell.